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Telah dilakukan modifikasi permukaan mikrokristalin selulosa (MKS) dari 
limbah tandan kosong kelapa sawit (TKKS) dengan senyawa aminosilan. MKS 
diperoleh dari hasil isolasi selulosa melalui reaksi hidrolisis asam sulfat (H2SO4) 
45%. Senyawa aminosilan diperoleh melalui reaksi aminolisis senyawa epoksi        
3-glycidoxypropyltrimethoxysilane (GPTMS) oleh etilendiamina dengan rasio 
perbandingan 1:3 mmol. Senyawa aminosilan hasil sintesis dikarakterisasi 
menggunakan spektrofotometer Fourier Transform Infra Red (FTIR) dan Proton 
Nuclear Magnetic Resonance (1H-NMR). Rasio perbandingan antara senyawa 
aminosilan dengan MKS divariasikan, yaitu 1:1, 3:1 dan 5:1 mmol.g-1. Rasio 
perbandingan optimum adalah 1:1 mmol.g-1, yaitu pada produk sMKS1 dengan 
persen (%) loading aminosilan tertinggi sebesar 79,20%. Senyawa aminosilan  yang 
terbentuk ditunjukkan melalui hilangnya serapan milik cincin epoksida pada daerah 
bilangan gelombang 910 cm-1 dan munculnya serapan baru milik –NH2 pada daerah 
bilangan gelombang 1600 cm-1 pada spektra FTIR serta hilangnya sinyal khas 
proton epoksida digantikan dengan munculnya sinyal baru milik –CH(OH) pada   
δH = 3,88 ppm dan –N-CH2  pada δH = 2,87-2,71 ppm pada spekta 1H-NMR. 
Produk sMKS1 tergolong ke dalam kelompok mesopori dengan rata-rata jejari pori 
3,69 nm, luas permukaan BET 25,73 m2.g-1 dan kristalinitas sebesar 61,41%.  
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Surface modification of microcrystalline cellulose (MCC) from waste oil 
palm empty fruit bunch (OPEFB) with aminosilane compound has been conducted. 
MCC was isolated from cellulose through hydrolysis of  45% sulfuric acid (H2SO4). 
Aminosilane compound was synthesized through aminolysis reaction using               
3-glycidoxypropyltrimethoxysilane (GPTMS) and ethylenediamine with ratio 1:3 
mmole. This product was characterized using spectrophotometer FTIR and                
1H-NMR. The ratio of aminosilane and MKS was varied to 1:1, 3:1 and 5:1 
mmole.g-1. Based on loading analysis,  the silanized product with ratio                        
1:1 mmol.g-1 (sMKS1), was noted as ratio optimum and  having high loading yield 
about 79.20%. From FTIR analysis, the formation of aminosilane compound was 
shown by the loss of epoxides ring at 910 cm-1 region and the presence of new peak 
at 1600 cm-1 of –NH2. Besides, 1H-NMR analysis spectrum  also showed the loss 
of typical epoxide signals being replaced by new  signals of –CH(OH) at δH = 3.88 
ppm and –N-CH2 δH = 2.87-2.71 ppm. sMKS1 was classified as mesoporous with 
average pore radius 3.69 nm, the BET surface area was 25.74 m2.g-1 and the 
crystallinity index 61.41%. 
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kamu tinggal di dalam Aku dan firman-Ku tinggal di dalam kamu, mintalah 
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APS            N-(β-aminoethyl)-γ-aminopropyltrimethoxysilane 
APS/MFC           Microfibrillated cellulose termodifikasi APS 
APTES           3-aminopropyltriethoxysilane 
BET            Brunauer Emmet-Teller 
CNC            Nanokristalin selulosa 
FTIR            Fourier Transform Infrared 
GPTMS           3-glycidoxypropyltrimethoxysilane 
1H-NMR           Proton Nuclear Magnetic Resonance 
IUPAC           International Union of Pure and Applied Chemistry 
MFC            Microfibrillated cellulose 
MKS            Mikrokristalin selulosa 
Pal-APTES           polygorskite termodifikasi APTES 
SAA            Surface Area Analyzer 
SEM            Scanning Electron Microscopy 
Sep-APTES           sepiolite termodifikasi APTES 
sMKS            MKS termodifikasi aminosilan 
sMKS1 MKS termodifikasi aminosilan 1 mmol.g-1 
sMKS3 MKS termodifikasi aminosilan 3 mmol.g-1 
sMKS5 MKS termodifikasi aminosilan 5 mmol.g-1 
STCNC           Nanokristalin selulosa hasil treatment silan 
TBS            Tandan buah segar 
TEM            Transmission Electron Microscopy 
TGA            Thermogravimetric Analysis 
TKKS            Tandan Kosong Kelapa Sawit 
TKKS-a           TKSS hasil alkalisasi 
